Preparation and characterization of puerarin-dendrimer complexes as an ocular drug delivery system.
The aim of this study was to prepare and characterize the complex of puerarin and poly(amidoamine) (PAMAM) dendrimers and to evaluate the complex as an ocular drug delivery system. The complexes of puerarin and PAMAM dendrimers were prepared at various puerarin-to-dendrimer ratios. The physicochemical properties of the complexes were characterized by differential scanning calorimetry and Fourier transform infrared spectroscopy. The in vitro release studies were performed by dialysis. Corneal permeation was evaluated by Valia-Chien diffusion cell with excised corneas and ocular residence time in rabbits. The results showed that puerarin-dendrimer complexes formed primarily by hydrogen-bonding interactions. Typically, 43, 56, 125, and 170 molecules of puerarin could be incorporated into G3.5, G4, G4.5, and G5 PAMAM dendrimer molecule. Puerarin was released more slowly from puerarin-dendrimer complexes than free puerarin in deionized water and phosphate buffer solution (pH 6.8). The in vitro release rate of puerarin complexed with full generation dendrimers was lower than that with half generation dendrimers. Furthermore, puerarin-dendrimer complexes produced longer ocular residence times in rabbits compared with puerarin eye drops. No damages to the epithelium or endothelium were observed after the PAMAM dendrimer administration in this corneal permeation study. Puerarin-dendrimer complexes represent a potential ocular drug delivery system to improve the efficacy of drug treatment.